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MULTIPLE CHOICE QUESTIONS 


1. Symbol of hydronium ion is: 


(a) H? (b) OH (c) H30* (d) none of these 
2. An example of non electrolyte is: . . 
(a) glucose (b) aq NaCl (c) HC] (d) H2SO,4 
3. An example of weak eicctrolyte is : 
(a) HNO; (b) HCI (c) H:S04 (d) H2CO; 
4. During electrolysis ____ takes place at anode. T~ ( 
(a) catenation (b) oxidation (c) reduction at dition’ 
5. Which is not the characteristic of electrolyte? wa enw 
(a) cheap (b) conductor (c) easily oxidized! (d) soluble in water: 
6. Indrycell_ acts as cathode: ý 
(a) Zn cup (b) graphite, d y Ver paste (d) steel rod 
7. In Zn-Cu galvanic cell, Zn is di ied tt : 


(a) ZnSO, <-@)-ZnNO;) (c) CuSO, (d) both a & b 
8. In Zn-Cu galvanic cell, Zn is used as: 

(a) cathode”, * |^ (b) anode (c) electrode (d) all of above 
9 Taifa+ Cu —— Zn? + Cu, Zn is: | 

(a) oxidized {b} reduced (c) redoxed (d) decomposed 
10. Anions are ions, 

(a) positive (b) neutral (c) negative (d) amphoeteric | 
11. Cations are ions. 

(a) negative (b) positive (c) neutral (d) none of these 
12. Electrolysis of NaCl is done in the cell: 

(a) electrolytic (b) voltaic (c) down’s (d) faradays’ 
13. Which one is not produced during electrolysis of aqueous NaCl? 

(a) Na* (b) OH (c) HO (d) Cr 
14. In pure water, out of ____only one molecule ionizes. 

(a) 6 x 10° (b) 6 x 10° (c) 6 x 10 (d) 6 x 10” 


15. Which one is weak electrolyte? 
(a) citric acid (b) carbonic acid (c) tartaric acid (d) all of these 
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16. Metallic, ammonium and hydrogen ions carry 


(a) negative (b) neutral 
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17. Electrode through which electrons enter the external circuit: 


{a) anode (b) Cathode 


18. Electrode through which electrons leave the external circuit: 


{a} anode (b) Cathode 
19. Which one is conductor? 

(a) naphthalene {b) paraffin wax 
20. Which solution is not a conductor: 


(a) NaCl (b) KI 


21. Rods through which electric current enters or leaves the cell: 


(a) protons (b) electrons 


22. Spontancous redox reaction produce current in: 


(a) voltaic cell (b) electrolytic cell 


(a) absorbed (b) lost @ ~ 
24. In reduction reaction ê ons: re: V 
(a) lost pan J (0) absorbed 
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(c) electrodes 


(c) galvan 
ax > 
23. in an oxidation reaction electrons are; <~; a 


(c) kept constant 


___ charges. 
(c) positive (d) partial positive 
(c) electrode (d) none of these 
(c) graphite (d) electrolyte 
(c) plastic (d) HCI 
(c) Co(NH2)’ (d) CuCh 


( (ddal ob these 
i cells (d) none of these 
A » | 


(d) increased 


(d) all of these 
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Q1 


Ans. 


Q.2 
Ans. 


yo 


Q.3 
_ Ans. 


0.4 
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- but, it is called a redox reactions Com: 


[SHORT QUESTIONS 


How can you justify that a ràin Li raan maga ák cat c oxygen is a redox 
reaction, while the reaction shows only addition of oxygen (oxidation) 
2 Mg + O, —— 2 MgO 


(i) 2Mg 21n Mg” +4" 
Magnesium atom Magnesium ion 
(ii) 0; N 4 aT Reduction EY 9 ee 
Oxygen molecule Oxide ion 
(iii) "y 
giaa (Loss Of 265 
wot ue” 
2Mg+O, g” 20" or 2MgO 


Reduction (Gain of 26 


rie ey 
A reaction between carbon and o 


As the redox reaction 
“A chemical ake i 
reaction.” 


In case o> oa with oxygen: 
CM +4 
Ypa n atom Carbon ion 


ation reaction; 


tion and reduction processes tnyolved is ca'led radox 


O, +4e° AS 5207 
Oxygen molecule Oxide ions 
c*+20? ——— co, 


Loss of electrons is also called oxidation, while gain of electrons calied reduction, so the 
above reaction is the example of redox reaction. 
Oxidation and reduction proceed simultaneously. Explain, with an example. 


Oxidation and reduction occurs simultaneously in this reaction. 
Example: FeO +CO——>Fe+CoO, 


. identify which of the following is oxidation or reduction reaction. 


(ay) R ———3K* +le 

W). Br+te ~ Br 

© GA 

© r sI+le : | | 

x s na N 
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Ans. 


(e), Fe? ——__-y Fe + le 

(a) Oxidation (Loss of electron) 

(b) Reduction (Gain of electron) 

(c) Oxidation (Loss of electron) 

(d) Oxidation (Loss of electron) 

(e) Oxidation (Loss of electron) 2 


Q.5 


Ans. 


Q.6 


Ans. 


Sy 


An clement M reacts with another element X to form MX), In terms of loss or gain 
of electrons, identify the element which is oxidized and which is reduced. 
Reaction: . 

M +X; ———_-» MX: 


in this reaction, “M” release two electrons and become “M**” so oxidation reaction is: 
Oxidation 


MSS M” +267 


While “X” gain two electrons, so reduction reaction is 


2X + Qe” Acn y 9 y- 


Overall reaction: 

“M” is oxidized. 

X is reduced, 
How can you justify that the following 
also a complete redox reaction, _ 


70 —> Fe + CO: 


is not only an oxidation reaction but 


Ferrous oxide J}Aransfer its oxygen to carbon monoxide (CO) to form carbon dioxide 
(CO) l e)n this reaction, oxidation and reduction take place simultaneously as: 
y na FeO + CO —> Fe + CO, 
n the term oxidation on the basis of electronic concept with ci example 


c¢ording to Electronic Concept: 


“The loss of electrons by an atom or an ion is called oxidation.” 


Example: 
Mg Oxidation >Mg?+2e 


7.2 OXIDATION STATE AND RULES FOR ASSIGNING OXIDATION STATE 


0.1 


Ans, 
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Find out the oxidation numbers of the following elements marked in bold in the 
jormulae: Ba3 (PO4), CaSO,, Cu(NO3), Ah(SO4); 

Ba3(PO,)2: 

Barium sulphate i i 
(Oxidation no. of “Ba”) 3 + (Oxidation no. of “P”)2 + (Oxidation no. of oxygen) 8 = 0 


(+2)3 + (Oxidation no. of "P")2 + (-2)8 =0 

+6 + (Oxidation no. of "P")2 - 16 = 

+6 + (Oxidation no, °P")2 =+ 16 

(Oxidation no. of "P og =+16-6=10 
+10 

Oxidation no. of"P — = 12 <5 
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Q.4 4 In H-S, 802 and H280; the sulphur atom has different oxidation number. Find ut 
the exicaton number of culphur in each compound. 


Ans, 
(i) H2S: 
[O.N of H) x 2+ (ON of "S") 0. 
(+1)x2+(O.N of "5" | =0 
2+(O.N of "S") =0 
O.N of siphur =-2 
(ii) Se; 
(O.N ci sulphur) + (O-N of oxygen) x2 = 
(O.N of suiphur) + (-2)x 2 ` = 
O.N cfsalphur -4 >- ! =0 
O.N ¢f suiphur = +4 
(iii) H1804: 
(O.N of hydrogen) x 2 + (O.N of sulphur) + (O.N of oxyger.) x4 =0 
- (ON of “H') x 2 + (ON, of “S”) + (O.N of “O”) x 4 = g e 
(+:32+(O.N ofS )+(-2)4 =0 
+2 + (ON of S) + (-2) 4 = 
O.N of calpbur =+8-2 
nope w. i = i 
QS as SEX Je eiit state +7 gains elect ‘duced 10 oxidation state +2 


Row + madyes trons Jid it accept? 
Ans. Consider ihat eismenti is Ey 
As rom equation: 


> ee mi 


This element w 
Q.6 Anele oe 
g nie sléctrons? 
_ Ans, 


xidation state will be (-3) 7 

Q.7 H the oxidation state of an element changes from +5 to — 3, Has it been reduced or 
oxidized? How many electrons are involved in this process? 

Ans. For example the element is “X”. As the reaction: 
X*+ 8e° —— X? 
This element gain the electrons, so reduction will be occurred. 
TIt will gain 8 popem 5 are used to neutral its oxidation state while due to more 3 
electron it will aticin -$ cnarge. 


13 OX Di ZING AND REDUCING AGENTS 


Q.1 In the following reaction, how can you justify that H:S is oxidized and SO; 
f reduced, 
SO, + 2H28S ————> 2H20+ 3S 
Ans. in th’s reaction, H2S release the electrons while SO2 absorb the electrons as: 
Q.2 The reaction between Mn02 and HCI is a redox reaction written as balance 
chemical equation. 


MnO; + 4HCl — ——~ MnCl, + 2H,0 + Ch 


n to be reduced. 
as oxidation state “0”. What will be its oxidation state when it 
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Find out: 
(a) The substance oxidized 
Ans, MnO; is oxidized and it lose electron. 
(b) The substance reduce. 
Ans. Chlorine is reduced, it gain electrons. 
(c) The substance reduced 
Ans, Ch is acts oxidizing agent. 
(da) The substance which acts as reducing agent. 
Ans. MnO2 acts as reducing agent. `; 
Q.3 The following reactions are redox reaction. Find out the element which has been 
reduced and the element which has been oxidized? 
(a) Zn+CuSO, ———> ZnSO; + Cu 
(b) Cu+2AgNO; —> Cu (NO;)Ą + 2Ag 
(c) H2S + Cl ————» 2HCH S 
Ans. (a) Zn is oxidized and Cu is reduced. 
(b) Cu is oxidized and Ag is reduced. 
(c) S is oxidized and C! is reduced. 
Q.4 Why the following reaction is not a redox reaction. Ex 
NaOH + HCI ———-+ NaCi+ H,O 
_Ans. In this reaction, as ox 
f NaOH + HCI — aC] FH,O 
There is no oxidation reduction processeset e. It is an acid base reaction. Non of 
atom oxidized or reduced, in Á 
Q.1 Why are th z electrolytes termed as good conductors? 
Ans. Strong elect onductor because it completely ionized into its ions and it 
2 readit l 
H'ag + Clog) and NaOH ag) ———> Na'a) + OH (ag) 
Q.2 es non-electrolytes forms ions in solution? 
Ans. -Non-electrolytes does not form ions in solution. 
Q.3 What is difference between a strong electrolyte and a weak electrolyte? 
Ans, 
i Ntong Electrolyte Weak Electrolyte 
Definition: The electrolytes | Definition: The electrolytes which ionize to a 
which ionize completely in | small extent when dissolve in water and could 
solution and produce more ions, | not produce more ions are called weak 
are called strong electrolytes. electrolytes. 
Example: Strong electrolytes are Example: Weak electrolytes are the aqueous 
aqueous solutions of NaCl, | solution of acetic and or Ca(OH), 
ẹ NaOH and H250;. CH,COOH,,, + H,O,, —— CH, COO n; + TE O” ao 
NaOH, —°-> Nav, +OH o) 
Q.4 
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Q.5 Identify a strong or weak electrolyte among the following compounds: 
CUSOs, H2CO3, Ca(OH), "SCI, AgNO; 


Ans. AgNO; and CuSO, are strong electrolytes while HxCO; and Ca(OH) are the example of 
weak electrolytes. 


Q.6 Which force drives the non-spontaneous reaction to take place? 


Ans. Non-spontaneous reactions take place in the presence of an external agent. That exterr si 
agent are electrons that cause electricity. So electric energy helps the non-spontareous 
„æ ‘reactions to proceed. 


Q.7 Which type of chemical reaction takes place in electrolytic cell? 
Ans. In electrolytic cell, non-spontaneous reaction takes place. 


Q.8 What type of reaction takes place at anode in electrolytic cell? 


Q.9 Why the positively charged electrode 


Ans. The positive charged electrode.i Sd anòde because it connected to the (+) terminal of 
the battery and ay, ele 


C1 ———> 2CI + 2e 


sn 10 Inthee eis ks water, towards which terminal hydronium ions move? 
électrolysis of water, H30 (hydronium) + or H* ions move toward the cathode. 


IE, at cathode: H* + 1€ ————> [H] 


Q.11 In the electrolysis of water, where is the oxygen produced? 
Ans. In the electrolysis of water oxygen is produced at anode as 
Reaction at anode: 40H ————> 2H20 (aq) + Oxg) +4 e- 


Q.12 Towards: ‘iAhieh electrode of the electrolytic cell moves the cations and what does 
they do there? 


Ans, Cation ions carry (+) charge, they move towards the cathode, in an 
Bik. 
electrolytic cell, They gain electron at cathdde and oxidized. 


Q.13 How the half ceils of a galvanic cell are connected? What is function of 
salt bridge? 


Ans. The two half cells of the galvanic cell are connected by salt bridge. Salt bridge is used to 
maintain the flow of ionic current and the electric neutrality. 
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7.6 ELECTRO CHEMICAL INDUSTRIES 


Anode of Downs cell is made of a non-metal, what is its name? What is the function 
of this anode? 


In Downs cell, there is a large block of graphite, which acts as an anode. 

The CI” ions are oxidized there produce Cl gas at anode. 

Where does the sodium metal is collected in Downs cell? 

Na+ are reduced at cathode and molten Na-metal floats on the denser 

molten salt mixture from where it is collected in a side tube. 

What is the name of the by-product produced in the Downs cell? 

Hydrogen gas and chlorine gas are the by-products produced in the Downs cell. 

Are anodes of Downs cell and Nelson cell made of same element? If yes, what is its name? 
Yes, in both cells anode is made of graphite. 


What is the shape of cathode in Nelson's cell? Why is it perf 
X ta 


f a á 
in Nelson’s cell, cathode is made of iron and have Gs perforated because 


extra brine or NaOH can be easily separated 9 SN 


Which 'ions are ot at Roe yy cell and what is produced at 


cathode? y N a 
The H+ ions are diş fi rg i ‘d a (aa de in Nelson’s cell. At cathode, sodium hydroxide 
(NaOH) and h 2) are produced. 
id AS 
XVR 7.7 CORROSION AND ITS PREVENTION 
as, i is the difference between corrosion and rusting? : 


Corrosion Rusting 
A . <. 


e Corrosion is the general term 
used for all the metals 


e Corrosion of iron is called rusting 


Corrosion of some metals may 


e Rusting is the continuous process. 
be stopped s P 


It is redox reaction e It is also redox reaction. 


What happens to iron in the rusting process? 


ns. During rusting Fet? formed that spreads through out the surrounding water ana react with 


O; to form the salt Fe203.nH20 which is called rust. 
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Q.3 Rusting completes in how many redox reactions? 
Ans. Rusting completes in two redox reactions as: 
First Redox Reaction: 
2Feys) + Oraq) + 4H (aq) ———> siot 
Second Redox Reaction: 


2Fe” +50, +(2+n)H,O—> Fe,0,.nH,0+4H" 


Q.4 indais the role of O2 in rusting? 

Ans. Oxygen plays important role in rusting. Electrons reduce the oxygen molecules in the 
presence of H+ ions: 

Q. State the best method for protection cf metal from corrosion. 

Aus. The best method for protection of metal from corrosion is the coating of highly resistant 
metal. Corrosion resistant metals like Zn, Sn and Cr are coated on the surface i 
protect it from corrosion. A K 
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G8 whe tin mien ironi 
Ans. When tin layer is by 
coe a i 


Q.S Nar which is used for galvanizing iron? 
Ans Zin Kii is ùsed for galvanizing iron. 


7,8 ELECTROPLATING 


Q.1 Define electroplating? 

Ans. Electroplating is depositing of one peü over the other by means of electrolysis. 

Q.2 How electroplating of zinc is carried but? 

Ans. The zine is deposited on the metal by immersing it in a chemical bath containing 
electrolyte zinc sulphate. A current is applied which results in zinc being deposited on 
the target metal i.e., cathode. 

Q.3 Which material is used ‘> make cathode electroplating? 

Ans. The cathode is made of the objects that is to be electroplated e.g., sheet of iron. 

Q.4 Why is the anode made up of a metal to be deposited during electrolysis 

Ans. Because, when the current passed, the metal from anode dissolved in the solution and 
metallic ions migrate to the cathode and discharge or deposit on the object. As a result of 
this charge, a thin layer of metal deposits on the object. 
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LONG QUESTIONS 


INTRODUCTION 
Q.No.1 What is Electrochemistry? Write down the types of redox reaction. 
Definition os 
Electrochemistry is the branch of Chemistry that deals with the relations between 
electricity and chemical reactions. 
Explanation 
Electrochemistry involves oxidation and reduction reactions. which are also known as 
redox reactions. 
Types of Redox reactions 
There are two types of redox reaction 
(i) Spontaneous reaction 
(ii) | Non-spontaneous reactions 
Spontaneous reaction 
Spontaneous reactions are those which take place on their own without an exter 
Non-spontaneous reactions 
Non-spontaneous reactions are those which take place in_ihe \p GEOL an external 
agent. These reactions take pl ace in galvanic or Peleomoly nic cells. 
Q.No.2 


AAt TS 


¢ Oxidati s addition of oxygen or removal of hydrogen during a chemical reaction. 


A —- 
Oxidation A 
aan 


Reduct 
= Ma is defined as addition of hydrogen or removal of oxygen during a chemicai 
reaction. Both of these processes take piace simultaneously i in a reaction, 
Examples 
(i) A reaction between zinc oxide and carbon takes place by the removal of oxygen 
(reduction) from zine oxide and addition of oxygen (oxidation) to carbon. 
ZnO + C ———> Zn+CO 


Pa Removal of oxygen noaa 
2Zn0 + C ———+ 27% + co, 


Addition of oxygen (oxidation ce | 
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(ii) A reaction between hydrogen sulphide and chlorine takes place by oxidation of hydrogen 
_ sulphide and reduction of chlorine. Hydrogen is being removed from H2S and added to chlorine. 
H28 + Cl, ———> HCI + S 


arogen 
Removal of Hyd Orda 


HS +: Ür -== $ + MA 


OXIDATION AND REDUCTION IN TERMS OF LOSS 
OR GAIN OF ELECTRON 
Oxidation 
Oxidation is loss of electrons by an atom or ar ion. 
Ny, =? Na" + le 
ge ——— Cl He 


Reduction 
Reduction is gain of electrons by an atom or ion. e.g. 


2H’ +2e a Hp ce | 
Cl: + 2e ——— N Q i 
Explanation 


C 
A reaction between sodium metal A ‘place in three steps. 
(i) First sodium atom lossessan electron, të form sodium ion. 


(oxidation) 


VSN 
s aii = 


+ Cl ————— Net + Cl or Nat 


(ii) Simultaneously, this electron is avcepted by chlorine atom (reduction process), as 
chlorine atom needs one electron to complete its octet. As a result chlorine atom changes 
to chloride ion. 


Cl(g)+le ———— CI (reduction) 


z etachrons : 
P toss ou: as - 


2Na +` Cl, ———————> 2Na’+ 2Cl” or 2NaCl 


(iii) Ultimately, both these ions attract each other to form sodium chloride. Complete redox 
reaction is sum of the oxidation ‘and reduction reactions between sodium and chlorine 
atoms and it is represented as; 


Na’ + Cl ————> NaCl 
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Summary of concept of oxidation and reduction 


Reduction 
Removal of oxygen 


Addition of hydrogen 
Gain of elections 


Oxidation 
Addition of oxygen 
Removal of hydrogen 
Loss of electrons 


Q.No.3 Define oxidation state and explain the rules used for assigning oxidation state. 
Oxidation state ` 
Oxidation state or oxidation number (O.N.) is the apparent charge assigned 
to an atom of an element in a molecule or in an ion. 
Example 
In HC], oxidation number of H is + 1 and that of Cl is -1, 
Rules for assigning oxidation state 
(i) The oxidation number of all elements in the free state is zero. 
(ii) The oxidation number of an ion consisting of a single eleme 
on the ion. 
(iii) The oxidation number of different elements i eri c¢ lable is: in Group- it is +1, 


(iv) inds is + 1. But in metal hydrides it is -1. 
(v) The oxidation number of oxygen in all its compounds is -2. But it is -1 in 
peroxides and +2 i 
(vi) In any substance thet ectronegative atom has the negative oxidation number. 
ns the algebraic sum of the oxidation numbers of all the 
ts ro z 


(vii) In new 
ogc the algebraic sum of oxidation number equals the charge on the ion, 


Explain oxidizing and reducing agents with example. 
Oxidizing agent ' 


An oxidizing agent is the species that oxidizes a substance by taking electrons from it. The 
substance (atom or ion) which is reduced itself by gaining electrons is also called oxidizing agent. 


Example 
Non-metals are oxidizing agents because they accept electrons being more eiectronegative 
elements. ` 
a 
ò 
Zn?) + [28+] Ci! + Ho 
; eee 
Reducing agent 


Reducing agent is the species that reduces a substance by donating electron . to it. The 
substance (atom or ion) which is oxidized by losing electrons is also called reducing agent. 
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Example 
Almost all metals are good reducing agents because they have the tendency to tise electrons. 


O has changed from zero oxidation 

state to -2 state by gaining electrons 

O reduced 

O behaves as oxidizing agent Mie 


t H;'0° 


H has changed from zero oxidation state to | 
+1 state by loping two electrons 

H oxidized 

H behaves as reducing agent 


Q.No.5 What are electrochemical cells? Explain the concept of electrolytes. 


Eiectrochemical cell . 

Electrochemical cell is a system in which two electrodes are dipped ir the 
electrolyte which are connected to the battery. =" 
Electrochemical cell is an energy storege device in which cither.a chemical feaction takes place 


Types of electrochemical eells 
(i) Electrolytic cells 


Electrolytes 


The substances, whiehy ¢ hi electricity in their solutions or molten states, are 
called electrolytes. For solutions of salts, acids or bases are good. electrolytes. The 


electricity cannot,pass thro solid NaC! but its aqueous solution or molten NaCi are good 
electrolytes 
Cla ati electrolytes 

ectrolytes are classified into two groups depending upon their extent of ionization in 
solution. 
Strong Electrolytes 


The electrolytes which ionize completely in solution and produce more ions, are called 
strong electrolytes. 


Example 
Strong electrolytes are aqueous sojutions of NaCl, NaOH-and H250; ete. 
NaOH(s) —--——> Na’ + OH 


. 
2 


Weak electrolytes l 
The substances which ionize to a small exteri  vusn dissolved in water and 

could not produce more ions are called weak ciecirolytes. 
Example 

Acetic acid (CH;COOH), and Ca(OH), when dissolves in water, lonizes to a small extent 
and are good examples of weak electroivtes. Weak electroiyies do not ionize completely. For 
exampic, ionization of acetic acid in water aidia less ions: 

CH3;COOH, + H20 ———> CH3COO an) + H30" (aq) 


As a result the weak electrolyte is a poor conductor of electricity, 
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Non-Electrolytes 
The substances, which do not ionize in solution and do not allow the current to pass 
through their solutions, are called non-electrolytes. 


Example 

Sugar solution and benzene are non-electrolytes. 
Q.No.6 What is electrolysis? Writes a note on Electrolytic cells. 

| ELECTROLYSIS 

Definition 

The chemical decomposition of a compound into its components by passing current fough 
the solution of the compound or in the molten state of the compound is called electrolysis. 

ELECTROLYTIC CELL 

Definition 


The type of electrochemical cel! in which a non-spontaneous chemical rcaction takes 
place when electric current is passed through the solution, is called an electrolytic cell. 
Example ‘ 

Downs cell, Nelson's cell 


called cathode. 
Working of an Electrolytic Cell 

When electric currentis 2 
respective electrodes. The 
discharge there by losi 


which are eee 


fused salt of sodium chloride is electrolyzed the following reactions take place 
is process: 
Ionization reaction 


I ry, the ions in the electrolyte migrate to their 
Witich are negatively charged, move towards the anode and 

their electrons. Thus oxidation takes place at anode. While cations, 
harged ions, move towards cathode. Cations gain electrons from the 
reduction takes place at cathode. 


wi == Na’ + CI 
Oxidation reaction at anode 

2Cly ° —_ Cla (g) + 2€ 
Reduction reaction at cathode 

2Na’(yn+2e —-——> 2Na 


. Overall reaction 


2Na’+ 2e >» 2a 
2Cr —— Ci: (g) * 2€ 


EER 


Ne oe CP eee Na + Ch 
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Q.No.7 Write a note on the electrolysis of water 
Introduction 


Pure water is a very weak electrolyte. It ionizes to a very smail 
extent, The concentrations of hydrogen ions (H*) and hydroxide ions (OH) 


are both at 107 mol dm? respectively. When a few drops of an acid are 
added in water, iis conductivity improves. 


H20 = a H*+ `OH 
Electrolysis 
When an electric current is passed through this acidified water, OH anions move 
towards positive electrode (anode) and H+ cations move towards negative electrode (cathode) 
and discharge takes place at these electrodes. They produce oxygen and hydrogen gases 
respectively at anode and cathode. 
Oxidation reaction at anode 
40H — 2H20 +0; +4e- 
Reduction reaction at cathode 
4H" + 4e 
4H 


Overall reaction 


Fig. 7.2 Elect. Ayuc eel) showing electrolysis of water 


Q.No.8 Write a detail note o. Galvanic Cell. 
Definition 


The electrochemical cell in which a spontaneous chemical reaction tak: = !ace and 
` generates electric current is called Galvanic or voltaic cell. 

EXAMPLE 
Daniel cell 

A volta (1745-1827) was an Italian physicist known especially for the development of 
the first electric cell in 1800. 
Construction of a Daniel Cell 

A galvanic cell consists of two cells, each called as half cell, connected electrically by 
a salt-bridge. In each of the half-cell, an electrode is dipped in IM solution of its own salt and 
connected through a wire to an external circuit. ` 
Left half cell : 

The left half cell consists of an electrode of zinc metal dipped in | M solution of zinc 
sulphate. 
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Right half 


The right half cell is a copper electrode dipped in 1M solution of copper sulphate, 
Salt bridge 
Salt bridge is a U shaped glass tube. It consists of saturated solution of strong electrolyte 


supported in a jelly type material. The ends of the U tube are sealed with a porous material like 
glass wool. 


Function of the salt bridge 
To keep the solutions of two half cells neutral by providing a pathway for migration of Ions. 
Working of the Cell 
The Zn metal has tendency to lose electrons more readily than copper. As a result 
oxidation takes place at Zn-electrode. The electrons flow from Zn-electrode through the external 
wire in a circuit to copper electroae. These electrons are gained by the copper ions of the 
solution and copper atoms deposit at the electrode. The respective oxidation and reduction 
processes going on at two electrodes are as follows: 
Reaction at anode (oxidation) 


Zn ———> Zn‘ + 2- ; rae 
‘ Reaction at cathode (reduction) pal M 
Cu? +26 ——> Cu i s : 


Overall galvanic reaction SO 


i +2 si 
Zins) + CU” (ag) — Zn" aa + Cuy 


Cathode 


{+} 


b“ A P 
D. q ” 
la ~ 
Zinc sulphate solution Copper sulphate solution 
Uses Fig. 14 A Daniel Cell 


The batteries which are used for starting automobiles, running calculators and toys. 
Q.No.9 Differentiate between electrolytic and galvanic cell 
A Comparison of Electrolytic and Galvanic Cells 


© Electrolytic cell Galvanic céll 
It consists of one complete cell, It consist of two half cells connected. 
connected to a battery. through a salt bridge. 
Anode has positive charge while cathode | Anode has negative charge while 
was negative charge. ` [| cathode has positive charge. 


Electrical energy is converted into | Chemical energy converted into electrical 


chemical energy. energy. _ Z2 
Currents is use for a non-spontaneous | Redox reaction take place spontaneously 


chemical reaction to take a place. and products electric current, 
Example: Down cell Example; Dray cell 
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Q.No.10 How sodium chloride is manufactured on industrial scale? 
Manufacture of Sodium Metal from Fused NaCl 
On the industrial scale molten sodium meta! is obtained by the electrolysis of fused NaCl 
in the Downs cell. This electrolytic cell is a circular furnace. In the center there is a large block 
of graphite, which acts as an anode while cathode around it is made of iron. 
Working of Downs Cell 
The fused NaCl produces Na‘ and CI’ ions, which migrate to their respective electrodes 
on the passage of electric current. The electrodes are separated by stcel gauze to. prevent the 
contact between the products. The Cl ions are oxidized to give C} gas at the anode. It is collected 
cover the anode within an inverted cone-shaped structure. While Na+ are reduced at cathode and 
imoiten Na metal floats on the denser molten salt mixture from where it is collected in a side 
tube. Following reactions take place during the electrolysis of the molten sodium chloride: 


Ch, Gas Outat 


Molen NaCl 


smani Ch + 2e- 
‘oe thode (reduction) 
2Na’ + 2e ——--—> 2Na 
eral reactiva 
2NaC] -———->» 2Na+ Ch 
Q.Ne.i! Write a note on Nelson's Cell. 
introduction 
On industrial scale caustic soda, sodium hydroxide NaOH, is produced in Nelson's cell 
by the clesertscis of aqueous sohrtion of NaCl called brine. 
Comet; avtises 
n consists of a steel tank in which graphite anode is suspended in the center of a U 
‘shaped perforated iron cathode. This iron cathode is internally lined with asbestos diaphragm. 
Slectrolyte brine is present inside the iron cathode. 
Working of Nelson's Cell 
Aqueous soivtion of sodium chloride consists of Na’, CY, H” and “OH ions. These ions 
nove towards their respective electrodes and redox reactions take place at these electrodes. 
When electrolysis takes place Cl ions are discharged at anode and Cl; gas rises into the dome at 
‘he top of the celi. The H’ ions are discharged at cathode and H gas escapes through a pipe. The 
wadium hydroxide solution slowly percolates into a catch basin. r 
tonization of Brine 
NaCl -——--> Na + Cr 
iLO ~—-—> H’ 4 OH 
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Reaction at anode (oxidation) 

207 —— Ch + Ze 
Reaction at cathode (reduction) 

2H*+2e ———> H 
Overall cell reaction of this process 

2NaCl + 2HAO——> H+ Ch + 2NaOH 


H; gas out-let 


Perforated Iron Cathode 


Dropping NaOH 


4 Stoo! Tank 


NaOH Solution 
Catch Basın 


Fig. 7.5 Nelson's Celi for production of NuGH 


Q.No.12 What is corrosion? How iron gets rust? 
Corrosion ; 

Corrosion is a redox chemical reaction that take e action of air and 
moisture with the metals. The most common example i 
Rusting of Iron F 

Corrosion is a general term but co 6fironds called rusting. 
Conditions for rusting 

The important conditi 
will be no rusting in water 
Process of rusting ~ 


oist air (air having water vapours in it). There 
f air or air free of water. 


Stains and the surface of the iron provide the sites for this process to occur. This 
region i oli ¢ region and following oxidation reaction takes place here: 


2Fe ———> 2Fe” +4e 


his ioss of electrons damages the object. The free electrons move through iron sheet „until 

they reach to a region of relatively high O2 concentration near the surface surrounded by water 

layer. This region acts as cathode and electrons reduce the oxygen molecule in the presence of 

H+ ions: y 
The overall redox process is completed without the formation of rust 


2Fe + O,+4H* ——> 2Fe° +2H,0 


The Fe” formed spreads through out the surrounding water and react with O2 to form the 
salt Fe20; .nH2O which is called rust. It is also a redox reaction. . i 
The rust layer of iron is porous and does not prevent further corrosion. Thus rusting continues 
until all the piece of iron is eaten up 


O;from air 


O,from air 
\ 


Fe, .nH,O 


ye 


O, + 4H"+ 47 — 2H,O 
Reduction 


Fig. 7.6 Rusting of iron. 
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Q.No.13 How corrosion of metal can be avoided? 

(i) Removal of stains 
The regions of stains in an iron rod act as the site for corrosion. If the surface of iron is 

__ properly cleaned and stains are removed. It would prevent corrosion. 

(ii) Paints and greasing 
Polishing or painting of the surface can prevent the corrosion of iron. With development 
of technologies, modern paints contain a combination of chemicals called stabilizers that 
provide protection against the corrosion in addition to prevention against the weathering 
and other atmospheric effects, 

üii) Alloying ‘ 
Alloy is a homogeneous mixture of one meta! with one or more other metals or non- 
metals. Alloying of iron with other metals has proved to be very successful technique 


ag: inst rusting. The best example of alloying is the ‘stainless steel’, w j is a good 


combination of iron, chromium and nickel. 
(iv) Metallic coating 
The best method for protection against the corrosie 
conditi «s is coating the metal. Corrosion resi etalsJiké Zn, Sn and Cr are coated 
on the surface of iron to protect it from c ihe most widely applied technique 
in the food industry where food is ‘tin-pa ch e containers of iron are coated with tin 
or chromium to give it a {ets lic coating can take place by physical as well 
as electrolytic metho 
0 Physical Meth 
{i} Zine coating/o t izing 
I OC coating a thin layer of zinc on iron is called galvanizing. This process is 
ca y dipping a clean iron sheet in a zinc chloride bath and then heaiing it. 
a ter this iron sheet is removed, rolled into molten zinc metai bath and finally air- 
cooled. Advantage of galvanizing is that zine protecis the iron against corrosion even 
after the coating surface is broken. 
(b) Tin Coating 
It involves the dipping of the clean sheet of iron in a bath of molten tin and then passing it 
through hot pairs of rollers. Such sheeis are used in the beverage and food cans. The tin 
revet uate iron only as long as its protective layer remains intact.-Once it is broken and the 
iron is exposed to the air and water, a galvanic cell is established and iron rusts rapidly. 
Q.No.14 What is electroplating? Write down its procedure. 
(vi) Electre!ytic method . 
Definition 
E'ectroplating is depositing of one metal over the other by means of electrolysis. 
Purpose of electroplating ; 
iis process is used to protect metals against corrosion and to improve their appearance, 
Prine:oie of electroplating ioe 
>vinciple of electroplating is to establish an electrolytic cell in which anode is made of 
© be deposited and cathode of the object on which metal is to deposit. The electrolyte 
us solution of a salt of the respective metal. i 


s exposed to acidic 
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Procedure for Electroplating 
In this process the object to be electroplated is cleaned with sand and washed with 
caustic soda solution. The anode is made of the metal, which is to be deposited like Cr, Ni. The 
cathode is made up of the object that is to be electroplated like some sheet made up of iron. The 
electrolyte in this system is a salt of the metal being deposited. The electrolytic tank is made of 
cement, glass or wood in which anode and cathode are suspended. These electrodes are 
connected with a battery. When the current is passed, the meta! from anode dissolves in the 
solution and metallic ions migrate to the cathode and discharge or deposit on the cathode wi 
(object). As a result of this discharge, a thin layer of metal deposits on the object, which is then 
pulled out and cleaned. Some examples of electroplating are discussed here. 
Q.No.15 Write down the types of electroplating. 
(a) - Electroplating of Silver $ 
The electroplating of silver is carried out by establishing an electrolytic cell. The pure p'ece 
of silver strip’ acts as anode that is dipped in silver nitrate solution. The cathode is the 
metallic object to be coated such as silver spoon. When the current is passed through the 
cell, the Ag” ions dissolve at the anode, and migrate towards the cathode where they 
discharge and deposit on the object e.g. spoon. The chemical reaction can be 
Atanode: Aga ———Ag (aq) + le —~ i 
At cathode: Ag (ag) + le ——> Ago s 


6, 
y% Electroplating of Chromium , 
The electroplating of chromium is carried out in the same way as that of silver. The 
object to be electroplated is dipped in aqueous solution of chromium sulpha:e containing 
a little sulphuric acid, that acts as an electrolyte. The object to be electroplated acts as 
cathode while anode is made of antimonial-lead. The electrolyte ionizes and provides 
. Cr?" ions, which reduce and deposit at cathode. 
Atanode: © Cr—> Cr 3e 
At cathode: Cr? +3 ———> Cr 
For practical convenience, the steel is usually plated first with nickel or copper and then by 
chromium because it does not adhere well on the steel surface. Moreover, it allows moisture 
to pass through it and metal is stripped off. The nickel or copper provides adhesion and then 
chromium deposited over the adhesive layer of copper lasts longer. This type of 
electroplating resists corrosion and gives a bright silvery appearance to the object. 
(c) Deposition of zinc 
The target meta! is cleaned in alkaline detergent type solutions, and it is tress. 2 with acid, 
in order to remove any rust or surface scales. Next, the zinc is deposited on the metal by 
immersing it in a chemical bath containing electrolyte zinc sulphate. A current is applied. 
which results in zinc being deposited on the target metal i.e. cathode. 


a 
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(d&a) Tin coating i ; 
Tin is usually ele: croplated on steel by placing the steel into a container containing a 
solution of tin so}. The teel is connected to an electrical circuit, acting as cathode. While 
the other electrode made of tin metal acts as anode. When an electrical current passes 
ihrough the circuit, tin metal ions present in the solution deposit on steel. 

(e) Electrolytic refining of copper 
impure copper is refined by the electrolytic method in the electrolytic celi. 
Impure copper acts as anode and a pure copper plate acts as cathode as shown in figure 
7.8. Copper sulphate solution in water is used as an electrolyte. 

Oxidation reaction takes place at the anode. Copper atoms from the imper. copper lose 

electrons to the anode and dissolve in solution as copper ions: 

Atanode: Cu ——> Cu” (aq) +2e- 

Reduction reaction takes place at the cathode. The copper ions present in the sclution are 

attracted to the cathode. Where they gain electrons from the cathode and tecome neutral 

and deposit on the cathode. 

At cathode: Cu»: 26 sco Cy 

in the process impure copper is eaten up and purified copper atoms deposit ù 
Battery 


~ iy 
Xs Fig. 7.8 Refining of copper in an electrolytic cell, 
Asoo parent metal 
m 


Effect of 
sti a great tendency to corrosion. However, aluminium corrosion is aluminium 
oxida , a very hard material that actually protects the aluminium from further corrosion. 
Aluminium oxide corrosion also looks a lot more like aluminium, ’so it isn't as easy to notice. 

When iron corrodes the color changes and it actually expands. This expanding and color 
change can produce large red flakes that we all know as rust. Unlike aluminium oxide, the 
expanding and flaking of rust in iron exposes new metal to further rusting. 


Q.No.16 Write a note on Chemistry of photography. 


Chemistry ef photography 

In early nineteenth century photographers produced crude images using papers covered 
with silver frate or silver chloride. The exposure of light on photographic plate initiated 
chemical reaction. The light exposed portion became dark depending the amount or time of 
exposure. That exposed plate was later on developed to show the image. Those early” days 
“photographs” darkened with time because of ongoing chemical reaction on them. Later on 
procedures were developed to make the image permanent by use of mercury vapors, followed by 
washing with sodium hyposulfite (Na2S2O3). It dissolved away the silver iodide from the 
unexposed portion of the plate, and stopped the reaction further. Although technologically more 
advanced,: the basic procedures developed originally are still used in all silver-based 
photography today, 
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EXERCISE 


MCQ’S 

I. Spontaneous chemical reactions take place in: 

(a) Electroiytic cell (b) Galvanic cell (c) Nelson's cell, (d) Downs cel! 
2. Formation of water from hydrogen and oxygen is: 

(a) Redox reaction (b) Acid-base reaction 

(c) Neutralization (d) Decomposition 
aR Which one of the following is not an electrolytic cell? 

(a) Downs cell (b) Galvanic cell (c) Nelson's cell (d) Both a and € 
4. The oxidation number of chromium in K,Cr20; is: 

(a) +2 (b) +6 (c) +7 
3; Which one of the following is not an electrolyte? 


(a) Sugar solution 
(c) Lime solution 
6. The most common example of corragi 
(a) Chemical decay 


b) Rusting of iron 
(c) Rusting of alumiai (d) Rusting of tin 
7. Nelson's cell is 


gas is p ced 2 


sare caustic soda along with gases. Which of the following 


(b) Hp i (c) O; {d) O; 


( 
oj oe the formation of water from hydrogen and oxygen, which of the following 


does not oceur: 


(a) Hydrogen has oxidized (b) Oxygen has reduced 

(c) Oxygen gains electrons (d) Hydrogen behaves as oxidizing agent 
9. The formula of rust is: 

(a) Fe,O,.nH,O (b) Fe,O, (c) Fe(OH), .nH,O (d) Fe(OH), 
10. In the redox reaction between Zn and HCI, the oxidizing agent is: 

(a)Zn ` (b) H" (c) Cr (d) H 


ANSWR KEY 


42s E> ee 


KIPS- ACADEMY 
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i 
BHORT QUESTIONS 
Q.1 Define oxidation in te-:ns of electrons. Give an example. 


Ans: Oxidation is the loss of electron by an atom or an ion e.g, 


ZN.) > Zn; +2 


Fe; at > Fen +e 


Q.2 Define reduction in terms of 10 s or gain of oxygen or hydrogen. Give an example. 
Ans: Reduction is defined as: 
“The addition of hydrogen or removal of oxygen during a chemical reaction.” 


eo nares: 


ZnO +C ————» 27n+CO; 


Q.3 What is difference between valency and oxidation state? E 
Ans; boe 
The apparent charge on an ane 
or molecule which is called alene ye 
Valency is w e s = 
meine xs : ee number as 
valence 
Q.4 Differentiate between oxidizing and reducing agents 
, Mea ms 


Oxidizing agents Reducing Agent 
e These are the substance that reduce 
itself and oxidize other. 
They gain the electrons. 


e Non- metals are good oxidizing agent 


e These arẹ the substance that oxidize 
itself and reduce other. 


e They loss the electrons. 


e 


Metals are good reducing agents. 


e They are mostly electropositive. 


Q.5 Differentiate between strong and weak electrolytes. 
Ans: 


e They are e more electronegative in nature. 


Weak electrolyte 
Definition The electrolytes which ionize to 
a small extent when dissolve in water and 
could not produce more ions are called 
weak electrolytes. 


Example Weak electrolyte are the aqueous 
solutions of acetic acid or Ca(OH2) 
CH,COOH, + H,O, > CH,COO,, + H,0* 
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Strong electrolyte 
Definition The electrolyte which ionize 
completely in solution and produce more 
ions, are called strong electrolyte. 


+ 


Example strong electrolytes are aqueous 
| of NaCl, NaOH, and H250, 
| NaOH, -+> Na}, +OH,, 
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Q.6 


Ans: 


Q.7 
Ans: 


Q.8 


Ans: 


Q.9 


Ans: 


Q.10 


Ans: 


Ans: 


Q.12 


Ans: 
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How electroplating of tin on steel is carried out? 

It involves the dipping of the clean sheet of ion in a both of molten tin and then passing it 
through pair of rollers. l 

Why steel is plated with nickel before the electroplating of chromium. 

The steel is usually plated first with nickel or copper then by chromium because it does 
not adhere well on the steel surface. Moreover, it allows moisture to pass through it and 
metal is-stripped off. 

How can you explain, that following reaction is oxidation in terms of increase of 


oxidation number Al” AL —> Al" + 3e” 


According to the definition of oxidation: 
“The loss of electron is called oxidation” in the above reaction. 

“Al? with zero oxidation state changes to At? mean it losses 3 electron, so, the oxidation 
reaction takes place. 

How can you prove with an example that conversion o 
oxidation process? 


Example 
2EF 
In the above reaction, loss of t | akes place, chloride ion, (anion) convert into 
chlorine molecule by losi s. $o oxidation takes place 
Why does the ane Vegative charge in galvanic cel] but positive charge in 


electrolytic c ify with comments. 

In . vanic cell, anode release the electrons, that gathered at anode and create 
e charge while in case of electrolytic cell, the anode attached to the positive 
terminal of the battery, that is why, it carry positive charge. 

Where do the electrons flow from Zn electrode in Daniel's cell? ‘ 

In Daniel cell, the electrons takes flow from Zn electrode (anode) towards the cathode 
made up of copper. 


Why do electrodes get their names ‘anode’ and cathode in galvanic cell? 
In galvanic cell, oxidation takes place at anode while reduction takes place at cathode. And 
oxidation always takes place at anode while reduction always takes place at cathode. 


Zinc suiphate solution Copper sulphate solution 
Fig, 7.3 A Dowie) Colt 
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Q.13 


Ans; 


Q.14 


Ans: 
Q.15 
Ans: 


Q.16 
Ans: 


Q.17 


. Ans: 


Q.18 
Ans: 


Q.19 


Ans: 
Q.20 
Ans: 


Q.21 


Ans: 
Q.22 
Ans: 


< corrode, so to prevent it from rusting, it is painted. 


What happens at the cathode in a galvanic cell? 
In galvanic cell, reduction takes place at the cathode as: 
Cus +2e¢ Cu, 
Which solution is used as an electrolyte in Nelson's cell? 
Brine (aqueous solution of NaCI called brine) is used as electrolyte in Nelson’s cell. 
Name the by-products produced in Nelson's cell? 
Hydrogen gas (II) and chlorine gas (C2) are the by-product of Nelson’s cell as 
2NaCl,, +2H,O, > Hya + Cliu, +2Na0H, 5 


Uug? ias 
Why galvanizing is done? 

Galvanizing is done to protect the iron against corrosion. 
Why an iron grill is painted frequently? 


Iron grill is painted frequently because due to presence of oxygen water in air, it become 


Why O: is necessary for rusting? 
Oxygen plays important rule in rusting. Electrons reduce theo 


presence of H* ions. 7 IN l 


y 


In electroplating of chromi ; saii ed as an electrolyte? 

Chromium sulphate with SO, acts as electrolyte. 

Write the redox reacti place during the electroplating of chromium? 
At anode: 


H, >2H,0, +4e > 
O 49 k 


+3 = z 
Cr, +3e" ->Cr,,, 


Overall reaction: 


Cr, (SO, hiy — CrB > 38022, 
In electroplating of silver, from where Ag + come and where they deposit? 
In electroplating of silver Ag” ion come form anode while they deposit at cathode. 
What is the nat. of electrode used in electrolyting of chromium? 
The electrolyte is the solution of chromium sulphate Cr(SO4) a few drops of H2SO, are 
added in the electrolyte to prevent its hydrolyses, while the object to be electroplated acts 


as cathode and anode is made of antimonies lead. 
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Q.1 
Ans: 


Q.2 


Ans: 


Q.3 


Ans: 
Q.4 
Ans: 
Q.5 
Ans: 
Q.6 


Ans: 

de 

Ans: 
Q.9 
Ans: 


Q.10 
Ans: 
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LONG QUESTIONS 


Describe the rules for assigning the oxidation state 

See the topic of rule for the assigning the oxidation state. 

Find out the oxidation numbers of the underlined elements in the following 
compounds, 

(a) Na2$204 

(b) K:Cr:0;7 

(c) AgNO; 

(d) HNO; 

(e) KMnO; 

See the topic examples of oxidation states. 

ell. Discuss in 


How can a non-spontaneous reaction be carried out in an elec rolyti 
detail. P 


See the topic electrolytic cell. 

Discuss the electrolysis of water. 
See the topic electrolysis of water 
Discuss the construction and working 


ell in which electricity is produced, 


How we can prep commercial scale. Discuss. its chemistry along with 


See ic Nelson's cell. 

redox reaction taking place in the rusting of iron in detail. 

he topic rusting ~ fron. 

Discuss, why galva ing is considered better than that of tin plating. 

Sce the topic tin ele: plating. 

What is electroplating? Write down procedure of electroplating. 

See the topic electroplating. 

What is the principle of clectroplating? How electroplating of chromium is carried out? 
See the topic chromium electroplating. 
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CHAPTER 


ELECTROCHEMISTRY 


14. 


15, 


MULTIPLE CHOICE QUESTIONS 


Symbol of hydronium ion is: 


(a) H? (b) OH (c) H30* (d) none of these 
An example of non electrolyte is: f 
(a) glucose (b) aq NaCl (c) HC] (d) H2SO4 

An example of weak eiccirolyte is : 

(a) HNO; (b) HCI (c) H2804 (d) H2CO; 
During electrolysis _— takes place at anode. 

(a) catenation (b) oxidation (c) reduction (d) addition 
Which is not the characteristic of electrolyte? ae an 

(a) cheap (b) conductor (c) cso (d) soluble in water: 
In dry cell ___acts as cathode: 

(a) Zn cup (b) graphite rod A a ia (d) steel rod 

In Zn-Cu galvanic cell, Zn.is dip in: 

(a) ZnSO, A N (c) CuSO, (d) both a & b 
In Zn-Cu galvanic cell, Zn is used as: 

(a) cathode (b) anode (c) electrode (d) all of above 
Ia Zn + Cù? ——-+ Zn” + Cu, Zn is: 

(a) oxidized (b) reduced (c) redoxed (d) decomposed 
Anions are ions, 

(a) positive (b) neutral (c) negative (d) amphoeteric | 
Cations are ions. 

(a) negative (b) positive (c) neutral (d) none of these 
Electrolysis of NaCl is done in the cell: 

(a) electrolytic (b) voltaic (c) down’s (d) faradays’ 
Which one is not produced during electrolysis of aqueous NaCl? 

(a) Na* (b) OH (c) H20 (d) CT 

In pure water, out of ___only one molecule ionizes. 

(a) 6 x 10° (b) 6 x 108 (c)6 x 10'° (d) 6 x 10” 


Which one is weak electrolyte? 
(a) citric acid (b) carbonic acid (c) tartaric acid (d) all of these 
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Metallic, ammonium and hydrogen ions carry 


(a) negative (b) neutral (c) positive 


Electrode through which electrons enter the external circuit: 


(a) anode (b) Cathode (c) electrode 
Electrode through which electrons leave the external circuit: 

{a} anode (b) Cathode (c) graphite 

Which one is conductor? 

(a) naphthalene {b) paraffin wax (c) plastic 

Which solution is not a conductor: 

(a) NaCl (b) KI (c) Co(NH?2} 

Rods through which electric current enters or leaves the cell: 
(a) protons (b) electrons (c) electrodes 
Spontaneous redox reaction produce current in: A= 
(a) voltaic cell (b) electrolytic cell (c) galvanic.cell i 
in an oxidation reaction electrons are: a |u 
(a) absorbed (b) lost 4 -X (0) moved 

In reduction reaction electrons are: 


(a) lost m~b) absorbed (c) kept constant 
3C `> ANSWER KEY 


charges. 


(d) partial positive 
(d) M 
(d) electrolyte 

(d) HCI 


(d) CuCh 


(d) alìof these 


Xd) none of these 


(d) increased 


(d) all of these 
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Q1 


Ans. 


Q.2 


Ans. 


Q.3 


_ Ans. 


Q.4 


but, it is called a redox reaction. Comme 


[SHORT QUESTIONS] 


How can you justify that a paa bavis ‘magnededl an «e oxyge: is a redox 
reaction, while the reaction shows only addition of oxygen fonidation) l 
2 Mg +O, ——> 2 MgO 


(i) 2Mg —ai y2 Mg? +4" 
Magnesium atom Magnesium ion 

(ii) O, +4e" Reduction m9 o? l 
Oxygen molecula Oxide ion 

(iii) . Bi i 
a aston (Loss of 203 
a a 
2Mg+O, 


g” 20° or 2MgO 
Reduction (Gain of 267 


In above reaction, loss of electron also occur instead of additi one ; 
electron is called reduction. So in redox reactions o idat: 

simultaneously. Le ae ihe 
A reaction between carbon and oxygen involv ddition og K oxygen (9: ees 


As the redox reaction 
“A chemical reaction in which oxic at 
reaction.” “TAN 
In case of carbon reactys iwit 
C Oxidoti ; , 
Ç n at Carbon ion 


Ondg Pact A 
O, + 47 5em y? 


Oxygen molecule Oxide ions 

C +20? — co, 
Loss of electrons is also called oxidation, while gain of dani calied reduction, so the 
above reaction is the example of redox reaction. 
Oxidation and reduction proceed simultaneously. Explain, with an example. 


Oxidation and reduction occurs simultaneously in this reaction. 
Example: FeO +CO——>Fe+CO, 


uction processes involved is cz'led radox 


Adentify which of the following is oxidation or reduction reaction. 


ap R ——— 3 K* +e 
O. Br+te ———>Br 
(c) Cu ——— Cu” + 2e 


MW PŘ , , i 
r E P à oy 
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Q.5 


Ans. 


Q.6 


Q.7 


Ans, 


a 


(ec) Fe? —> Fe” + 1e 
(a) Oxidation (Loss of electron) 
(b) Reduction (Gain of electron) 
(c). Oxidation (Loss of electron) 
(d) Oxidation (Loss of electron) 
(e) Oxidation (Loss of electron) $ 
An element M reacts with another element X to form MX2. In terms of loss or gain 
of electrons, identify the element which is oxidized and which is reduced. 
Reaction: | i 
M + X, ——> MX, l i 1S 
În this reaction, “M” release two electrons and become Mi” so oxidation reaction is: 
M en y M°? 4 26° it OSDO ” 
While “X” gain two electrons, so reduction reaction is 
2X +2e Bedero 9 Yo (VS 
Overall reaction: ~ (° 4 
“M” is oxidizēd, -° 
Xis reduced P. 
How can you justify that the following 
also a complete redox reaction. 
F O/—> Fe + CO, 


fei is not only an oxidation reaction but 


Ferrous oxide (FeO 
(CO) and Iro J. 


oxygen to carbon monoxide (CO) to form carbon dioxide 

reaction, oxidation and reduction take place simultaneously as: 
FeO + CO —> Fe + CO, 

i term oxidation on the basis of electronic concept with ci example 

ding to Electronic Concept: , 

“The loss of electrons by an atom or an ion is called oxidation.” 

Example; 


Tans 
Fan 
Aang 


E 


Mg Oxidation ; Mg”? +2e7 


7.2 OXIDATION STATE AND RULES F OR ASSIGNING OXIDATION STATE 


O.t 


Ans, 


Find out the oxidation numbers of the following elements marked in bold in the 
sormulae: Baz (PO4)2, CaSO,, Cu(NO3)2, AlL(SO4)3 

Ba; (PO,)2: 

Barium sulphate z i 
(Oxidation no. of “Ba”) 3 + (Oxidation no. of “P”)2 + (Oxidation no. of oxygen) 8 = 0 

(+2)3 + (Oxidation no. of "P")2 + (-2)8 = 

+6 + (Oxidation no. of "P")2 - 16 = 


+6 + (Oxidation no, °P")2 =+ 16 

(Oxidation no. of "P 7 =+16-6=10 
> 

Oxidation no. of"P lies = “ = +5 
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pat” 


Chapter-7 - . Electro Chemistry 


CaS0;: 

(Oxidation no. of "Ca") + (Oxidation no. of “S”) + 

(Oxidation no. of oxygen) 4 =0 

(+2) + (Oxidation no. of "S") + (-2)4 =0 

(+2) + (Oxidation no. of "S") - 8 =0 

+2 + (Oxidation no. of "S") =+8 
~ 

Oxidation no. of "S" = 3 


Cu (NQ3)2: 
(Oxidation no. of "Cu") + (Oxidation no. of "N") 2+ 
(Oxidation no. of oxygen)6 = 
(+2) + (Oxidation no. of "N")2 + (-2)6 = 
+2 + (Oxidation no. of "N")2 - 12 = 
+2 + (Oxidation no. of "N")2 =+2 
(Oxidation no. of "N")2 


Oxidation no. of "N" 


Ah (S04): 


(Oxidation no. of oxygen) 12 
(+3)2 + (Oxidation no. of sul 


+6 + (Oxidation 


(Oxidatio ye A 


Q.2 Ina compi MX;, find out the oxidation number of M and X. 
Ans. Compound = MX; 

If we consider that the oxidation no. of M = +3 

[Oxidation no. of M] + [oxidation no. of X] 3 =0 

(+3) + [Oxidation no. of “X”]3 = 0 

[Oxidation no. of “X”] 3 =- 


Oxidation no. of “X” = = 


Oxidation no. of X = -1 

Q.3 Why the oxidation number of oxygen in OF; is + 2? 
As we know that fluorine is more electronegative than oxygen. So more electrenezative 
atom have high oxidation number also as: 


[Oxidation no. of oxygen ] + 2 ( -1) =0 
(O.N of Oxygen) (-2) =0 
O.N of oxygen =+2 «™ 
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Q.4 
_ the oxidetion number of sulphur i in each compound. 

Ans, . 

(i) H2S: 


‘Tn HS, 30, and H2SQ, the sulphur atom has different oxidation number. Find out 


[O.N of H) x 2 + (O.N of "S") =0. 
(+1)x2+{(ON of "S") = 
2+(O.N of "S") = 
O.N of sulphur " <2 


(ii) S1»: 


(O.N ci sulphur) + (O-N of oxygen)x2 =0 
(O.N of sulphur) + (-2) x 2 ` | = 
ONcfsalphur -4 >- i = 

O.N ¢f sulphur = +4 


(iii) H,SO,: 


Ans. 


Q.6 
_ Ans, 


. 7 


Ans. 


. Q.1 


Ans. 
Q.2 


(O.N of hydrogen) x 2 + {Q.N of sulphur) + (O.N of oxyger.) x4 =0 


- (O.M fH) x 2+ (ON, of “S”) + (O.N of “O”) x 4 = 0 


(+:32+(O.NofS )+(-2)4 =0 
+2 + (ON of S) + (-2) 4 = 

N o? galphar =+8-2 
ON chs ie ; =+6 


Aii EK -iisti + state +7 gains electrons to 
Dow ; sath ates trons did it accept? 

Oonsi:ler ihat eisment is “X” 

As from equation: 


KIRSO i K 
Tie element will pain 
An element “ 
gains thr ec 
X, x é 
Its tion state will be (-3) 7 
If the oxidation state of an element changes from +5 to — 3, Has it been reduced or 
oxidized? How many electrons are involved in this process? 

For example the element is “X”. As the reaction: 

KOE, ee KS 

This element gain the electrons, so reduction will be occurred. 

It will gain 8 electro: 5 are used to neutral its oxidation state while due to more 3 
electron it will ati::in -3 charge. 


13 OX 'NiZING AND REDUCING AGENTS 
In the following reaction, how can you justify that H2S is oxidized and SO; 
reduced, 
"50, + 2H2S ——-——> 2H20 + 3S 
in th's reaction, H2S release the electrons while SO2 absorb the electrons as: 
The reaction between Mn02 and HCI is a redox reaction written as balance 
chemical equation. ie 


MnO; + 4HCl ———~+ MnCl, + 24,0 + Ch 


d w oxidation state +2. 


o be reduced. . 
ene state “0”, What will be i its oxidation state when it 
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Find out: 
(a) The substance oxidized 
Ans. MnO; is oxidized and it lose electron. 
(b) The substance reduce. 
Ans. Chlorine is reduced, it gain electrons. 
(c) The substance reduced 
Ans, Ch is acts oxidizing agent. 
(da) The substance which acts as reducing agent. 
Ans. MnO2 acts as reducing agent. : 
Q.3 The føllowing reactions are redox reaction. Find out the element which has been 
reduced and the element which has been oxidized? 
(a) Zn+CuSO, ——___» ZnSO, + Cu 
(b) Cu+2AgNO; ———~> Cy (NO3) + 2Ag- 
(c) H:S + Cl, ———-» 2HCH S 
Ans. (a) Zn is oxidized and Cu is reduced. 
(b) Cu is oxidized and Ag is reduced. 
(c) S is oxidized and C! is reduced. T re Ne, 
Q.4 Why the following reaction is nota redox reaction. Explain with reasons? 
NaOH + HCI ——> NaCl+H,0 \ Oats V 
Ans. In this reaction, as 


z XS 


NaOH + HCI —> Na@i+ H,O > 
There is no Oxidation reduction processes \takes place. It is an acid base reaction. Non of 
atom oxidized or reduced, in this reaction.) ~~~ 

7.5 ELECTRO CHEMICAL CELLS 


Q.1 Why are the strong électrolytes termed as good conductors? 

Ans. Strong electrolytes-are good conductor because it completely ionized into its ions and it 
readily produced more ions as: 

HC l aqy —-——> Hag + Cl (aq) and NaOH(aq) ————~> Na’ (aq) + OH (aq) 

Q.2 Does non-electrolytes forms ions in solution? 

Ans. .Non-electrolytes does not form ions in solution. 

Q.3 What is difference between a strong electrolyte and a weak electrolyte? 

Ans, 


Weak Electrolyte 
Definition: The electrolytes which ionize to a 
small extent when dissolve in water and could 
not produce more ions are called weak 
electrolytes. . 

Example: Weak electrolytes are the aqueous 
solution of ecetic and or Ca(OH), 

CH,COOH,, + H,O —>CH, COO" m; + 10% 


Strong Electrolyte 
Definition: The electrolytes 
which ionize completely in 
solution and produce more ions, 
are called strong electrolytes. 
Example; Strong electrolytes are 
aqueous solutions of NaCl, 
NaOH and H2804. 

NaOH, #2 Nai +OH,,,) 


(aq) 


Q.4 
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Q.5 Identify a strong or weak electrolyte among the following compounds: 
CUSQOs,, H,COs, Ca(OH), "ICI, AgNO; 


Ans. AgNO; and CuSO; are strong electrolytes while HxCO; and Ca(OH), are the example of 
_ weak electrolytes. 


Q.6 Which force drives the non-spontaneous reaction to take place? 


Ans. Non-spontaneous reactions take place in the presence of an external agent. That exterr si 
agent are electrons that cause electricity. So electric energy helps the non-spontareous 
„æ reactions to proceed. 


Q.7. Which type of chemical reaction takes place in electrolytic cell? 

Ans. In electrolytic cell, non-spontaneous reaction takes place. 

Q.8 What type of reaction takes place at anode in electrolytic cell? 

Ans. Oxidation takes place at anode. Anode is a positive charge electrode. The 


atoms on this electrode release electrons as: 
2C1> ————» 2Cl + 26° 


r ode =, ¢ i ? 


Ans. The positive charged electrode is cal ea av ec m se it connected to the (+) terminal of 


Q.9 Why the positively charged electrode is called: 


Q.10 In the elec yn ot water, towards which terminal hydronium ions move? 
Ans. sae of water, H30 (hydronium) + or H* ions mové toward the cathode. 
We. on at cathode: H* + 1€ ————> [H] 
Q.11 In the electrolysis of water, where is the oxygen produced? 
Ans. Jn the electrolysis of water oxygen is produced at anode as 

Reaction at anode: 40H ————> 2H20 aq) + Oxg) +4 e- 


Q.12 Towards: ‘ħkieh electrode of the electrolytic cell moves the cations and what does 
they do there? ' 


Ans, Cation ions carry (+) charge, they move towards the cathode, in an 
electrolytic cell, They gain electron at cathode’ and oxidized. 


Q.13 How the half cells of a galvanic cell are connected? What is function of 
salt bridge? 


Ans. The two half cells of the galvanic cell are connected by salt bridge. Salt bridge is used to 
maintain the flow. of ionic current and the electric neutrality. 
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7.6 ELECTRO CHEMICAL INDUSTRIES 
LL AL INDUSTRIES 


Q.1 Anode of Downs cell is made of a non-metal, what is its name? What is the function 
of this anode? 


Ans. In Downs cell, there is a large block of graphite, which acts as an anode, 
The CI ions are oxidized there produce Cl gas at anode. 
Q.2 Where does the sodium metal is collected in Downs cell? | 
Ans. Na+ are reduced at cathode and molten Na-metal floats on the denser 
molten salt mixture from where it is collected in a side tube. 
Q.3 What is the name of the by-product produced in the Downs cell? 
Ans. Hydrogen gas and chlorine gas are the by-products produced inthe Downs cell. 
Q4 Are anodes of Downs cell and Nelson cell made of same element? If yes, what is its name? 
Ans. Yes, in both cells anode is made of graphite. K 
Q.5  Whatis the shape of cathode in Nelson's cell? Why is it perforated? 


Ans. In Nelson’s cell, cathode is made of i Iron and have U- -shg f: Atis m SE because 
extra brine or NaOH can be easily separated out. 


Q.6 Which ‘ions are discharged at catho 
cathode? 


Ans. The H+ ions are discharged’ nibh i in 1 Nelson? s cell. At cathode, sodium hydroxide 
(NaOH) and seth (Hp) are produced, 


CORROSION AND ITS PREVENTION 
Q.1 Md sie dtferenc between corrosion and rusting? r 


qs) in Nason" $ eel and what is produced at 


Corrosion 


4 Rusting 


e Corrosion is the generál term 


e Corrosion of iron is called rustin 
used for all the metals 8 


Corrosion of some metals may 
be stopped 


¢ Rusting is the continuous process, 


It is redox reaction ¢ It is also redox reaction. 
Q.2 What happens to iron in the rusting process? 


Ans. During rusting Fe*? formed that spreads through out the surrounding water and react with 
O2 to form the salt Fe:O3. nH20 which is called rust. 
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Q.3 


Ans. 


Ans. 
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Rusting completes in how many redox reactions? 
Rusting completes in two redox reactions as: 
First Redox Reaction: 

2Fe;s) + Oraq) + 4H (ag) ———> Ana 
Second Redox Reaction: 


2Fe” +50, +(24n)H,O—>Fe,0,.nH,0+4H" 


explain the role of O2 in rusting? 

Oxygen plays important role in rusting. Electrons reduce the oxygen molecules in the 
presence of H+ ions: ; 

State the best method for protection of metal from corrosion. 

The best method for protection of metal from corrosion is the coating of highly resistant 
metal. Corrosion resistant metals like Zn, Sn and Cr are coated on the surface of iron to 
protect it from corrosion. 
What do you mean by galvanizing?. © 

The _ uf coating a-thin layer of zinc on iron is call 
“sat is the advantage of galvanizing? 

A big advantage of galvanizing is we zing T 
‘be coating surface is broken. “KS Lye 4 
Why tin plated iron is ru hen tin tayer is broken? 


When tin layer is polars s exposed to the air and water, a galvanic cell is 
established ¢ a DG pidly. l 
zi ich i is ‘used for galvanizing iron? 


tal is used for galvanizing i iron. 
Define electroplating? 


7.8 ELECTROPLATING 
Electroplating is depositing of one mela over the other by means of olöctrotjais. 
How electroplating of zinc is carried but? 
The zine is deposited on the metal by immersing it in a chemical bath containing 
electrolyte zinc sulphate. A current is applied which results in zinc being deposited on 
the target metal i.e., cathode. 
Which material is used ‘> make cathode electroplating? 
The cathode is made of the objects that is to be electroplated e.g., sheet of iron. 
Why is the anode made up of a metal to be deposited during electrolysis 
Because, when the current passed, the metal from anode dissolved in the solution and 
metallic ions migrate to the cathode and discharge or deposit on the object. As a result of 
this charge, a thin layer of metal deposits on the object. 


he iron-against corrosion even after 


% 
4 X 
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10. 


EXERCISE» 
vCQ’S 


Spontaneous chemical reactions take place in: 


(a) Electroiytic celi ` (b} Galvanic ceil (c} Nelson's celi, (d) Downs cel} 


Formation of water from hydrogen and oxygen Is: 


(a) Redox reaction (b) Acid-base reaction 

(c) Neutralization (d) Decomposition 

Which one of the following is not an electrolytic cell? 

(a) Downs cell (b) Galvanic ceil (c) Nelson's cell (d) Both a and c 
The oxidation number of chromium in K,Cr20; is: 

(a) +2 (b) +6 (c) +7 

Which one of the following is not an electrolyte? 

(a) Sugar solution _ (b) Sulphu 


(c) Lime solution ride solution 


ium 
The most commen example of corresio 
(a) Chemical decay ) Rusting of iron 


(d) Rusting of tin 


ini y 
Nelson's cell is enr caustic soda along with gases. Which of the following 
gas is cella cathode: 


(c) Rusting of alum 


(a)\Clp (b) Hz (c) O; (d) O2 
g the formation of water from hydrogen and oxygen, which of the following 
does not oceur: 


(a) Hydrogen has oxidized (b) Oxygen has reduced 
(c) Oxygen gains electrons (d) Hydrogen behaves as oxidizing ageni 
The formula of rust is: 
(a) Fe,O,.nH,O (b) Fe,O, (c) Fe(OH), nH,O (d) Fe(OH), 
In the redox reaction between Zn and HCI, the oxidizing agent is: 
(a)Zn ' (b) H“ (c) CF (d) H 
ANSWR KEY 
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SHORT QUESTIONS 


Q.1 Define oxidation in te::ns of electrons. Give an example. 
Ans: Oxidation is the loss of electron by an atom or an ion e.g, 

+ +2 - 

Zn > Zn + 2e 

+2 +3 - 

Fe,, Fe te 
Q.2 Define reduction in terms of 10 s or gain of oxygen or hydrogen, Give an example. 
Ans: Reduction is defined as: 

“The addition of hydrogen or removal of oxygen during a chemical reaction.” 


eT TR S 


ZnO +C —— 2Zn + CO; 


Q.3 What is difference between valency and oxidation state? 
Ans: 


Oxidation 


¢ The apparentcharge assigned to an atom 
ofan element in a molecule or an ion. 
e Valency is written as the sign [e No sign 


followed by the number. as 
valency=Oll” l 


Valency 


e The apparent.charge on an atom, ion 
or molecule which is called valency. 


Q.4 Differentiate between oxidizing and reducing agents 
Ans: | 


Reducing Agent 


itself and reduce other. 


Q.5 Differentiate between strong and weak electrolytes. 
Ans: 


-Oxidizing agents 


e These are the substance that reduce 
itself and oxidize other. 


° They gain the electrons. 


e Non-metals are good oxidizing agent 


¢ They are more electronegative in nature. 


Weak electrolyte 
Definition The electrolytes which ionize to 
a small extent when dissolve in water and 
could not produce more ions are called 
weak electrolytes. 

Example Weak electrolyte are the aqueous 
solutions of acetic acid or Ca(OH?) 
CH,COOH, + H,O, > CH,COO,, + H,0° 


Strong electrolyte 
Definition The electrolyte which ionize 
completely in solution and produce more 
ions, are called strong electrolyte. 


Example strong electrolytes are aqueous 
of NaCl, NaOH, and H2SO, 
| NaOH, -12> Na}, +OHz, 
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Q.6 


Ans: 


Q7 


Ans: 


Q.8 


Ans: 


Q.9 


Ans: 


Q.10 


Ans: 


Q.11 
Ans: 


Q.12 
Ans: 
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How electroplating of tin on steel is carried out? 

It involves the dipping of the clean sheet of ion in a both of molten tin and then passing it 
through pair of rollers. 

Why steel is plated with nickel before the electroplating of chromium. 

The steel is usually plated first with nickel or copper then by chromium because it does 
not adhere well on the steel surface. Moreover, it allows moisture to pass through it and 
metal is-stripped off. 

How can you explain, that following reaction is oxidation in terms of increase of 


oxidation number Al” Al? ——> Al” + 3e” 


According to the definition of oxidation: 

“The loss of electron is called oxidation” in me above reaction. 
“Al with zero oxidation state changes to Al” * mean it losses 3 electron, so, the oxidation 
reaction takes place. 


How can you prove with an example that conversion of an io atom is an 
oxidation process? f 
Example A O 

2cr — 7 
In the above reaction, loss of ah | ace, chloride ion, (anion) convert into 
chlorine molecule by losing electrons So éxidation takes place 


Why does. the 'anòd dative charge in galvanic cel] but positive charge in 


electrolytic HOS ith pe 

In case aie" cell, anode release the electrons, that gathered at anode and create 
ee while in case of electrolytic cell, the anode attached to the positive 

inal of the battery, that is why, it carry positive charge. 

Wiere do the electrons flow from Zn electrode in Daniel's cell? , 

In Daniel cell, the electrons takes flow from Zn electrode (anode) towards the cathode 

made up of copper. 

Why do electrodes get their names ‘anode’ and cathode in galvanic cell? 

In galvanic cell, oxidation takes place. at anode while reduction takes place at cathode. And 

oxidation always takes place at anode while reduction always takes place at cathode. 


So A -Q7 xy 


Zinc suiphate solution — Copper sulphate solution 
Fig, 7.3 A Dosis} Ceit 
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Q.13 What happens at the cathode in a galvanic cell? 
Ans: In galvanic cell, reduction takes place at the cathode as: 
Cu, 2 +2e° Cu, | 
Q.14 Which solution is used as an electrolyte in Nelson's cell? 
Ans: Brine (aqueous solution of NaCI called brine) is used as electrolyte in Nelson's cell. 
Q.15 Name the by-products produced in Nelson's cell? 


Ans: Hydrogen gas {I1)) and chlorine gas (Cl2) are the by-product of Nelson’s cell as 
2NaCl,, +2H,0, > Hy, +Cly,, +2NaOH ,, 


Q.16 Why galvanizing is done? 
Ans: Galvanizing is done to protect the iron against corrosion. \ 
Q.17 Why an iron grill is painted frequently? : {` 

. Ans: Iron grill is painted frequently because due to presence of oxygen Wei in air, it become 
` corrode, so to prevent it from rusting, it is painted. à Aa 


Q.18 Why O; is necessary for rusting? qÅ y>” d 
Ans: Oxygen plays important rule in ANE ecimons redu olecules in the 
presence of H* ions. = 


{ \ a 
Q.19 In es. of ent 
Ans: Chromium sulphate witi 


Q.20 Write the redox r 
Ans: Atanode me. 
OH —> 211,0, + 4e 


x * 


ce +36" -SCR j 


-© Overall reaction: 
Cr, SO Jy Cr > 3S Ou 
Q.21 In electroplating of silver, from where Ag + come and where they deposit? 
Ans: In electroplating of silver Ag’ ion come form anode while they deposit at cathode. 
Q.22 What is the natu» of electrode used in electrolyting of chromium? 
Ans: - The electrolyte is the solution of chromium sulphate Cr2(SOx4) a few drops of H280; are 
added in the electrolyte to prevent its hydrolyses, while the object to be electroplated acts 
as cathode and anode is made of antimonies lead. 
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LONG QUESTIONS 


Q.1 Describe the rules for assigning the oxidation state 
Ans: See the topic of rule for the assigning the oxidation state. 
Q.2 Find out the oxidation numbers of the underlined elements in the following 
compounds. 
(a) Na2$205 
(b) K:Cr:07 
(c) AgNO; 
(d) HNO; 
(e) KMnO; 
Ans: See the topic examples of oxidation states. 


Q.3 How can a non-spontaneous reaction be carried i ae tic cell. Discuss in 
detail. 


Ans: See the topic electrolytic cell. \ A ) \ ce 

Q.4 Discuss the electrolysis o ter, yy. 

Ans: See the topic electrolysi YN 

Q.5 Discuss the construction and working o 

Ans: See the topie Galvanic cell. 

Q.6 How we can prepare N 
the diagram. 


tact which electricity is produced. 


ercial scale. Discuss. its chemistry along with 


Ans: See the topic Nai celi. 
Q.7 Di eio reaction taking place in the rusting of iron in detail. 
Ans: SeeAhetopic rusting ` iron. 


Q.8 Discuss, why galva ing is considered better than that of tin plating. 

Ans: Sce the topic tin ele: plating. 

Q.9 What is electroplating? Write down procedure of electroplating. 

Ans: See the topic electroplating. . 

Q.10 What is the principle of electroplating? How electroplating of chromium is carried out? 
Ans: See the topic chromium electroplating. 
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